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{57} Abstract: 

PROBLEM TO BE SOLVED: To provide a functional 
nanostructure which can show the optical characteristic 
of photoelectric conversion with high density, and to 
provide an optical element. 

SOLUTION: The functional nanosructure has a supporting 
body 1 having a plurality of independent pores, where 
the diameters of opening parts are 50 to 600 nm and 
depths are not less than 100 nm and semiconductor fine 
grains 3 included in the pores. 
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7^-. [5}5 5 2 54 4 0-?<7)#bj$b« > ^f^F7-24 
97 9 0#. t^rl 0-504 51 2#. iS-?WffT9 
8/5 0 3 9 3-WJ#^fciBitS^6«*fe3lW«jt 

[0032] 33tife§Bgt6 ^*5VHcM'5r& 
U -ixSrm^tOliJ^^p^^-ti-TtJ;^. Mill 

iiffm^^emmz^it^tt&mmm^iiti^mm 

«-Sf*aBJ«t:iiiaK-&ikfc:J:9. 3J§Cfec?)#Sr#7 

z\ttfX'*i>. 

[0033] ^mx-ii. mm&mt t i>iz. mmmi 

zzt&x'Z&. z\tii>cwt£®>t Lxa. man. m 
imjmo^mti-Tt ix. *;vwm>te. rwy* 

7 S Dtym ^SEDTA|g#c. -7?-\sVWm 
TC NE, TCNQ, ~?)Vi'T>7fV— tcWisT 

x^-l^>-. K (r^/U^o^-^ 

mmtb. T)v*ivx»is=7>^ tku (p-7i-i/y) 
mm. tm. dna. rna, %mm. mm&m 

m. Wfy. rt'y'y, »SSfflM 

[0034] *%BJOillf£t3^ry «3S»tc*J V^"C „ MIB 

KwzmLLfz$t.i o^-y— iti o o-rs*—?- 
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comity ^mmttmA-tz ztiz±L 

fczSAlTft?7?£i: LT«S. HulB^»«««i^^?g^ 
ft«Ii:#T-#ft. 0Uk£\ b5^OT^S^IK«0^®« 

mzmwmtmzmtirL. torn, r^s-t^mm* 

U #A-T § - 1 ft . *<7>fl!L SulKt 

isit-&W£<7)mmzmm% t^zx^xmA tr^mzmn. 
^X'mi^^m^m.^cr^^ o irmwizj: otfi 
imn^mKcofjmzmx-t^ zti>xz&. 
[0035] ffln.<,zft&znfz^famiT£tzte&m 

> imikvftmzmm 
itztix^&cr>&tt£L\,\ mmat. it¥&>i>L<te 
ty>mto®.mz x ft @5&fkT-£> oti, ^^w^r±tw^ 

^ftUSe-ft. fc^t/^ft^^^b^iftSfg-ffc; 

m-h trntznt & wmtxib ->xi>. hhtp t^mn 
wzw^mkist. tzmt^mh L<iiftiwif«i^ 
mtzx -iximztifz-mm mta. tay^^t 

[-0 0 3 6 1 ifc. MlB^#am^c7)Si^^(i:, flf 
fl?£-£T. BmmSr*»£-rft*m (£ftfilfflB-<$5tt 

tmmmzmwtLtzffiikt-fzztizx^x'fT^x 

ft. ifcjfc. ^MHMSSBWi, B^«fcU-*ftL 

xrfzvfemmmcDijmiz^xte. mmftEmm. 
mmmm±mmMem&kmm. im^mtam.. 200 

[0037] ^mtrntk^mi*. mmn^miza^ 
x'j?%< t i>~mrfmnmtmtmLx^&<r>i)m& t 



M#t:ffiLv>„ wisdmmmtLXl*. /57t^ 

-\y>. ;^-^--?tf-%mx'hh* & 

fz. im*mim&?imn,coftmz&^xmLmzm 

■tKiyh^tLxftmLx^&zttimt u>. * 
ft. Miems^Fti. mmw=3:^fi0i»±. wirtc 

WTLrt^^A-r 5 <zi i: x\ mfiftmz&^x mztmft 
mi^zmmmimizigMz&z z t tfx-% & „ 

[0038 j ^mftmt? izmm&mt:w.mi^t& i k 

^NWWStfi^SfSRlfiiaiS-fr ft d k ft 
IWtli, 2«c7>^rS2rffl^ft^i:*i-C'§ft„ loii, 

*^«i?Lrt t5t« Lt^mftmFFtzftLx . &mzmm 

4>T'tR*§-ti:ft^-C-*ft. itl^a *>*M!S^^5- 

^tm^iiJSfeig^©«$-ti-ft ^ i: ^-C'# ft . SRlrtfc 
^#f«St^2r«A$-frJt^. Ja«fe**«JlH-ft*& 

tLxii. temcoMfatpiz. ftwzf&m Ltemmmm 
T^^t^n^mw^mm^h^m. &tz\*. -fe 
momm sr ^^^^ s- ^a-r ft «Lt «s*rr ft ^ 

S-ffl^ft^k^'T'^ft. 5^<*:c7)?S}«C{i. r 

77a, o-7&. zr-w yim&&m*imx'& 

ft. ^^*B7L^Ofe*^?g08sJn^i: Lrti. -f 

&m<oMtmizi6tx&gmiRX'&&. mtiz. r 

)Va—tvm (Xfy—JU. x.?S—;U^ t-~7?S— 
U JU. 7o f^-Ji h U ;K ^7*a b'^d h 'J 

y^) . x— - r;MS ( yxf;i/X-f^. f h7tKo 
77Vf) . (N, N 

-^^*^AT$h\ N. N-y^W-fe^iH 
^) » N-^WniJKy, 1, 3-y7fW5/ 
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^LtK* C^-lf 5?fct— 0-fe*>\ Mice 
[0039] #M0J<otS&te^y «itte£. mM#iJj 

tn. wdmmm&mwmttx-b&i&itte. mumz 

[0040] *^BJ(Cf iJffl^Itg^«^iH«P^ftaM 



(Y-a) 



PV 1 

J + 

ily^-Ay'-Ry 4 
Ry 3 
(Y-b) 



[0 04 3] Buie-JKst (Y-a) QyHaaStJK 

mi>xtc?>m?iz£ *)m&zti&<?>tf#* u\ Qy'c 
Y-fumtmt^ ^yv-frmx-hzwi. o»i l 

>-S. eU5y*yS8, fj^ygji. e^VSRifcli 

[ 0 0 4 4 ] m (Y-b) AyifctgfitJSC 

[004 5] BuiS-fl&sU Y-a). (Y-b)HXl/ 
(Y-c) 4"CORy>~Ry6{i^fim?fci{cama?t 



*-*^i>«t4k lx. WFmm&'m'jEiL (tk->u) m 

[004 D mr. *miimm*im%:wm%mi®<7) 
Mm***-. 
( 1 ) mmsmsm 

^mtzmm^sm^mmmmmmt ltwu tfutx , w 

09 5/1 84 5 6^fg. mf8-259543f 
«^-f^, ^6 5t, llf, 9 2 3H ( 1 99 

ztrfxzz. ft3.L<m^^z\t<7>xzz> mmm t l 

Xii. Tii-®3£ (Y-a) . ( Y-b ) fcit/ ( Y- 
c ) <7)\,^-?tiMz£ ^m^fthhoy^W^ixh. 
[004 2} 

[-fbu 



RyV^Ry 2 



Ry^ 



■A 



(Y 



c) 



4. wm&x'h^xi*ftm$.x']t>-?xi>. ajtsbsr* 

t l < immm^m. 2-24. mm$rc*> ~> x %>wm 
xh^xi>£<. mtiit'-)^ TVivrnm 

tz\±fmwL : =m2'-i &<7yni"!r-jvmx'h'). ftiz# 

4 L < 2-6 C0T^^^»T'$> ^. . 4 . 

(Y-b) ^cORy»~Ry 4 c7)d*»2oljUi3& { 2 
t ^398 L X A y 1 ^ *t^f 5fS83RS- #J* t T t, J: 
<. — )R5^ (Y-c) 4>cORy 1 ~Ry 6 <7>d*>2o]iLh 

[0046] HUfB-«5e (Y-a) . (Y-b)t3it/ 
(Y-c) 4>cOQy>t>J:t/Ry>~Ry6»iSJaS^ 

yfM.^ ( F „ C 1 , Br. I«t> . y7/S, 



(SO) ) 02-353432 (P2002-353432A) 



jum?) . r^;u« (^^s. x^s, rnt* 
( 7 x x;pa. h ;m > . wm& ( tr y ^ 

[ 0047] fflB-JK^ (Y-a) . (Y-b)ifcli 



(Y-c) fcr«fc 9?l£*U>-Cfc#Bs«. Qy»4fc«Ry> 
~R y 6 Zjt LX §>mft£B8. LX l> J: V \ 

[00481 ztihommmz. m&x'&mLxi>, 2 
mv±ig-£LxmmLxi>j:<. &rz. 3*?mT-*> 
zMcDT-*yxmzwi£fzmmt&twm^-&zti>x' 
B'jmT-*ytwzwiz_^m%T-*>>tLx 
it. swyyim-ij-y (c 1-, Br-?) , ns 

C\ BF 4 \ PF 6 \ C10 4 \ (CF 3 S0 2 ) 
2 N-. (CF 3 CF 2 S0 2 ) ! N\ CF3SO3-, CF 3 
COO". Ph,B-, (CF 3 S0 2 ) 3 C-?*>'0*L^ 
mtLxmfbtl. (CF 3 S0 2 ) 2 N-*^ttBF 4 -t 
&&?>#<J:D#£U>. ifc, Li I3rfc'fli»?)3^*S 

zwm-&zti>x'%&. 

[0049} ^mHznz LKm^btL&mmoBfc 

[0050} 
Ht2} 



<Cb 1 > )02-3 53432 (P2002-353432A) 



(Yl) 



(Y2) 



(Y3) 



(Y4) 



(Y5) 



(\B) 



N+ 
I 

C8K 17 (n) 

Qr 0H! 

N+ 

I. 

C 4 H 9 (n> 



N+ X~ 
CKfeCN 



Or 



N+ 
I 

C«H„(n) 



H3C 



QT 

I 

C«H 9 (n> 



COOC 2 H 5 
X" 



Y1-1 X=i 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF3)2 
Y1-4 X=PF 6 

Y2-1 X*l 
Y2-2 X=BF 4 
Y2-3 X-N(S02CF3) 2 
Y2 4 X=CF 3 COO 
Y2-5 X=SCN 
Y2-3 X=CF 3 SQ3 

Y3-1 X=f 

Y3-2 X=BF 4 

Y3-3 X^NCSOaCFJz 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF 3 ) 2 



Y5-1 X=l 

Y5-2 X=BF 4 

Y&3 X=N(S0 2 CF 3 h 

YB-1 X^ 

Y6-2 X=BF 4 

Y^3 X^SOaCFafc 

YtM X*Br 

Y5-5 X=CF 3 COO 

YB-6 X--SCN 

Y&-7 X=CF 3 S03 



[00 5 1] 
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(Y7) 



MeSi3-CHT ^ "^CHjCHzO^CHj 



0«) 



(Y3) 



(Y10) 



(CHzC^oyjCHaCHa 
/ 

IT > *" 
N > 
\ 



(CHaCHjOfeCHa 
/ 

>- ChfeOCHjCHzOCHa. y - 
N + 



(CHaCiiiOaCH, 
/ 
N 

> 
N * 
\ 

(CHjCHjO^CHj 



c 



YM X^l 
Y7-2 X=BF 4 
Y7-3 X=N{50 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

Y&-1 X=! 
YB-2 X=BF< 
YB-3 X=N(S0 2 CF3) 2 
Y3-4 X^PFq 
YB-5 X=CF 3 COO 
YB-6 X=SCN 
YB-7 X=CF3SOa 



Y9-1 X^I 
Y9-2 X=BF 4 

X=N(3D 2 CF 3 ) 2 
Y9-4 x-=cr 3 coo 

Y9-5 X^SCN 
Y9-6 X^J^SC^ 

Y1(M X-1 

Y10-2 X=BF 4 

Y10-3 X=N(S0 2 CF 3 > 2 



Y11-1 x=t 

Y11-2 X=BF 4 

Y11-3 X-N(80 2 CF 3 >7 



[0052] 



<&3))02-3534 3 2 <P20 02-353432A) 



(Y12) 

N N M N Y12-2X=BF 4 



(Y13) 




Y13-1 X-»l 

Y13-2 X=BF 4 

Y13-3 X-NtSOaCF^ 



j^J N -CH 13 {n) X- 



Y14-1 X=l 

Y142 X=BF 4 

Y14 3 X^NCSO^CFab 



(Y15> 



S>_i? Y15-3 X=N(SI 



Y15-1 X=l 



NCSOjCF^ 



(Y16) 

X + 
HjP-M 



X 



Y15-1 X=4 

Y16-2 X=^BF 4 

Y16 3 X=N<S0 2 CF 3 ) 2 



[0053} 



Ut5} 



(a4))02-353 432 (P2 002-353432A) 



(Y17) 



CHjChb 



(Y1B) 



(Y19) 



CHs 



(Y20) 



HaCKiC- N— CHaCH,0 



021) 



(Y22) 



H3C C-sH^n) 



HaC C 4 H B {n) 



Y17-1 X=! 
Y17-2 X=BF 4 
Y17-3 X=N{S02CFa)2 
Y17-4 X=PF© 

YIB-i X=l 

Y13-2 X=3F 4 

Y18-3 X=N(S0 2 CF3)2 



Y13-1 X=l 
Y1S-2 X-BF4 
Y19-3 X=N(S0 2 CF 3 ) 2 
Y1B-4 X-CF 3 COO 
Y19-5 X-SCN 
Y19-6 X=CF 3 SO* 

^0-1 X=! 

V20-2 X=BF 4 

Y20-3 X=N(S0 2 CF 3 )2 



Y21-T X-> 

Y21-2 X-BF 4 

Y21-3 X=N(Sa 2 CF 3 fe 



Y22-1 X=* 

Y22-2 X=BF 4 

Y22-3 X-NCSQiCi^ 



[0054] 
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C 4 H8(n} 
HjC-P— C,H 8 (n) 
C 4 H e (n) 



(Y24> 



(Y25) 



Y23-1 X=J 
x - Y23-2 X=BF 4 

Y23-3 X^N{SQ 2 Ol z 3 h 



YIA 1 X«l 
x - X=BF 4 

Y2« X=N{S0 2 CF3)2 



{CH 2 CH 2 0) 2 CH 2 CH 3 



0 



(Y26) 



Me 



Et 



Me. 



+ 

Me Me 



Me 



V25-1 X=! 

Y25-2 X =BF« 

Y25-3 X=N(S0 2 CF a ) 2 



Y25-1 X=* 

Y26-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
X=PF e 



H3C 



Y27-1 X=! 

V27-2 X=N(S0 2 Ci : 3) 2 
Y27-3 X=BF 4 
Y27-4 X=CF 3 COO 
Y27-5 X=SCN 
Y27-6 X=CF 3 S0 3 



[0055} 



(V28> 



Op 



CHs' 



CHT ^(CHjC^OfeCHs 

coo 56 j t^&it&ttJKjfcMu mmtjftvZfrw 

mm&cD^^miWMMm&m£mz)ti tx 5 o^a% 

vxttfz^m&x'hzztiiWi t< . 7 o%w±x-h 

i-5<o##*L<. zcowrS. B^mcry^^mi. mm 
nmm&mzn lxo. 1-2 ommxx'h&wn 

[005.7] (2)mmm 



V28-1 X=l 

Y28-2 X-BF< 

Y28-3 X-N(S0 2 CF3) 2 



Y29-1 X-l 



Y29-2 X=BF< 

«9-3 X^NfSOjCFaJj 

O^-fb^fcLTJiLi I. Nal, KI, Csl s C 
TteLi Br, NaBr. KBr, CsBr, CaBr 



(?l 6) 102-353432 (P2002-353432A) 



H, e'Jy-^rov^ r-"3ri:4;SaT>"t 
-^Aft-^co^StJ&Sri;-) 0<3*\ ^xoS^T^SSJa 
-7i l Jy7y|ia^xDty-7a 'J^-^iW* 

T)V*)Vi?Xfr ~7 a Yts: t'<7)J * b:* 

u-yy&m. b h'vSryy-^sytcb'Zm^&zbtf 

T£&. i^T'fc I 2 t. Li IWJj/*-W3- 

[0058} Mevmn^*; * a ivy mi 
sume&mzx oy/wfc'(H*wt) s-frTttm-r&c: 

Polymer Electrolyte Revi 
ews - lt>J:t/2 " (J. R. MacCal lumt 
C. A. Vincent»4I, ELSEVIER 
APPLIED SCIENCE) lcl2&$ fltzit^ 

/K jK V 7 y-fbb'^ >>-r L < flMW-* £ **T 

^-f^yyNBPBBUnCJ: D^Wfc J. 
Chem Soc. Japan, I nd. Chem. Sec, 46,779(1943), 
J- Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Com mun. , 1993. 390, Angew. Chem. I nt. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun. , 1997, 545liZi?M£tlX\>& 

[0059] ( 4 ) jEKmmwm 

zmm-r&zbwx'zz. 
( a ) ^mEjimmmm 

*miizmm^m*immMmttnb txu. n, 

N' -y'7l-/l,-N, N ' -b'X (4 h*~>7x. 
=~>V) - ( 1 , 1 ' -t'7i-;K -4 . 4 ' -y7i 
>- (J.Hagenet al. .Synthetic Metal 89(1997)215-22 
0) , 2, 2' , 7, 7' -f h5^fX (N, N-5>- 
p-^Hy7x^7$» 9,9' -Atob'?^ 
(Nature, Vol. 395, 8 Oct. 1998,p583-585*5<£tf 
WO97/10617) , 1, 1 -b'X {4- (i/-p 
-bV )VT 5 y ) 7i-;H ^^d^-^-vcos^^ 

HP85 9-194 3 9 3-f-&$8) , 4, 4, - b'X 
[ (N- l-^y^-)V) -N-7x-;l'7$y] t'7i 
-JVX'imZtlZ 2 fflJiLtO 3 $ > £ 2 fflW_t 
(^xBS^SBSIb^^JR^fcaHft L*3?«£T S >- ( 
ra 2 F-5-2 34 6 8l^fg)- . h l j7x-;Ky-b'y 



y(*ffl«pfr^4, 9 2 3, 7 7 4-f-. ^if4-3 0 
8688-f-^#g) . N, N' --/'71^-N, N' - 
b'X (3-yf/l-7x-;K - ( 1 , 1' -t'7x^ 
)U ) - 4 . 4 ' -y'75 >^0^#]^^T 5 > ( *ffl«f 
SFS&4. 7 64, 6 2 5f) . a , a , a ' , a ' -r" 
r-^f-^-ar, a' -b'X (4-^'-p-h"J;UT5 
V7x^/I/) -p-df^l/> (Sif3-269084 
, p-7i-^yy7S7^ 

¥4-129271 ^&ffi) , b^-^^^S^T 

5 smfim&mwMLtiik&M -17539 

5 > . Xf - >»T' 3 &5?#i£T * h £ 

iSSUfe^SK^TS^ (W4-2 64 189^i 
«) . ^y^m^W^^J^TSy <8rHFP4 
- 2 9 0 8 5 1 „ ^yy>7x^;l/ft^tl (# 

S¥4-364 1 5 3-§-&f§) % 7MWyit'3i7 
5 L£kO (1*Bj s F5-2 54 7 3-^f8) . 

bVT§>{£&fo mUFP5-2 394 5 5fM) . 
fx i^'b U S/'/PT S/t'7x^K #IPr¥ 5-3206 
34^fg) N N, N, N-b'j7x-;P7Syte 

ft&^SIyT^y -138562f), 
y'7S77XZ;l,7XtyM;yy^ift (^IST7- 

25247 4^ v fg) miz^tih^mmr^ymin 

[0060} ^IE?L8ftilWfs»k LTIi. a 
^f-;Uf-^-7x>-iiJ:l/'a, &)->-'^>-;P-a-^-7 
fW7xV (Adv. Mater. 1997,9,N0.7,p557) . -X 
^tHf^Hfyf^yxy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No. 3, P303-307 ) . 2, 8-^^f 
^7^7 [2, 3-b : 6, 7-b' ] m7i 
y ( JACS, Vol 120, NO. 4, 1998, P664-672 > m<Wt V 3> 
*7xyft^l. dfUbU— ^ (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) n Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2, 3, 4 (N 
ALWA^ WILEYffiJK) lZimZtlX^Z>#VT-t1-Uy 
*>£lf*:<7>mmfr. XV (p-7x^M fci^O 
ffltfa XV (p-7i^uyt'zi/y) fej:l/-?-c7)i^ 
XV^=~\syV-\sy*>£xf*:<r)mmfo. XV 
tt7*>&xtf*<nmm. xvy-vy&xtsz?) 
mmi*. xv viva isy&£vz<7>wmwm<^mm£m 

4H- L < S £ b rfX'Z h . 
I 0 0 6 1 ] IE71 (*-/!-) ^iM«^^{iNature,Vol.3 
95, 8 Oct. 1998,p583-585{Ciei6$tLTV^ idt H- 
vN'y h K^Sr 3 y h D — ti&biz^ bVX (4- 
7ot7x-;l/) T^—'JJ±^V-7wTyl- : £*— 
b^o^A^yy^ju^^-t^t-^^mnL 

mcvffim) Z'ifotitMzLi [ (cf 3 so 2 ) 2 N] <r> 
Xo^^muLXiiXw 



(*1 7) >0 2-3 5 34 3 2 (P2002-353432A) 



pMiiHg-(t;^^^WN'>h'^-y7-(i. 2eVU± 
T£>£.ri:#2?£L<. ££>t~2. 5e VJiUiT"£>&.I 

4. 5eV£UL5. 5 e Vj^TT'S>-& .1 t L < , 
$^tC4. 7eVULt5. 3 e vmTT'^S^t^'if^ 

tsit&WZmWt LTtiCu I. CuSCN, Cu I n 
Se 2 . Cu (In, Ga) Se 2 , CuGaSe 2 . C 
u 2 0. CuS. CuGaS 2 . CuInS 2 /CuAi 

se z %:t*tfmft>tih. zotpx'hcu mxx/cu 
scmmtLK, Cu itfMhm U\ fi?£-grtHb 

LTi4. GaP, NiO, CoO, FeO, Bi 2 0 3 . 
MoOj, C r 1 O z m : kmf^Z.hifiX%h. £tz. * 

£ Lu*->i>&mmz i.oxi o- 4 ~~ i . oxi&< 

cm 2 /V- sect* 1 ), S L<«4 1 . Ox 
1 O- 3 — 1. 0X1 O'craVV • se ct'M. £4> 

^mrmmmm<m t L^mnmtz 1. oxi 

0" 8 ~1. 0xl0 2 S/cmtibl $^(C»^L< 
141. 0Xl0- 6 -10S/cmtM. 
[0063} #H9fcO#3m4. *?£ B JJ<«£tt^« 

^imm^tihzt^x-yx^Ltzm^m^b tx 

[0064} ^mcD^m^crfBt L^mtmmt lx 
{4. mmmt Lxmmmtmmm. ^i^ho- 

rw w*— ^yv—^t'^m^y^y 

(Dtfi&^mgey^-iPVy?. 4Mftfi?)tyyy 
?\ &£*^*>-1f-^l^LTiSffl^&i,hk*r(!g 
X'3b&. 
[0065] 



f^{4. *w s mmm^mm.L%^m r )m , g$&£rh 

ZttfX'ZZ. tot, *%BJ^)ffiffi{4iilT^-rft* 
Wc*M$ix-g> i><?>X'li%:\,\ 

»J>®f5 6«*%. fi£BU4«fi%. xfi/y/'jn- 
^3«4%-g-tf«8?7j<i§?g(^ *$JK9 9 . 9 9%<r>T)V 
*-^J±<nm$LWfc (m$0. 5 mm. «S?<7y#3&Slffi 

&S6 0*CT'f£fflffi£IEffi£ LX 0. 5 AOgmgSE^ 4 

[0066] ilWcilT^i-^Ali^ 0 . 3m 
UE£5 ^-fSEPJo LX. ->>J*mffi<r>mW&ttM 
ffitJ5$^7 3 0 nm<^bT/t^-?AO&J8!£^j£ 

ut. 7mmm.=?m®iM ( sem> tct o^Mi^H^a 

^L7th^^>. AM^ffit(4. ¥%<?>Ctfl#l 2 0nm 

wRfosnn!^, 4"t^sgM2 o on m(7)mmmxm 
smzttmwimnwM ma^sE^nmcom.^ 
&&>&mw) t\ -KTtmizmmih-ixmmLx^ 
&z t t>mmx't> ti „ z. commz mnm± 3 3 % 
xh->tz. ttz. mimsmmcrfMizMLxmrn^mi 

9 0 0 n mT'fe-6 vl ^ ir£>fr~>tz . («S 

11. % ^^tiWbi^B •> «i-yf y?m 

nra-6 5 0 nmiOSgHT'P^.g.r/1/S-^A^S:^ 
lU. 6 0 0 nm^-C-^JrbKWPS^i^^dFL^iS 
6 0 0 nm£iKx&mPgTi4. $ffl 

nomtamzis^ztfikt. mi^mnumm^ 

[ 0 0 6 7 } 2 . iffl?L^$<7)iSSi:«ffia^#M 
^Hitcom^tT/^ 5 ^ »> A^JK^fig^ tit: TjH-V 

?wc?t«L. mzTtn-^mfozmmtLx. ?a 

^5 0-CT'^l mA/c m* <D-feW8i®%.X'nM : k'ft 
W ffln,*comzi&cDmkl L ZffiliiZ-£&®1lF : $:'tT^ 
fz. nM&fm*3Z£hZtlz±K) > ^c0Wti5J:Sr$iJffllL 
fc^. Mi^OJl^'SHTL^ffigP*^ 2 0 0nmi« 
^L. *B?Lc7)S*IW^$J45 0 0nmi:^:o7t:„ 
LT. #«14<7>^fi^e^'JK«fc LXjmZtitzTX 
^.^hJt*^4. 2co«B7LcoSIiJ6<J^ffi^J*^ : 5rl.W 

MttLKlZmOrZit&Ztlzi*}. «efLO^$$:80n 
m~7 0 0 nmMt^^S«^fmbit, 

hm-tmmztvtz. 
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[00 68J-&C:. Lagmuir-Blodgett 

<7)mm*'mtzztiz£*)&±Ltz. sun o 

ohm/cm2<7)iS-fl:xXgB^*^ (JS$ 1 ju m ) T* 
#»£>=5: .Si:® 10^ mD/MES ( -fe^ ) 100 

Sr. 'J V^77< -fci:-5T^'7^a«^BfclS{t^^ 
(jDWB. 1 X 1 cm) fcJBKLfc. CI 

wzmmizmmLxfrt>«p^< 9fc«*r3i*±w\ » 

yms*«£, i^t6oo"c, 3 0^-jD^aaL 

->nmiizmLfcztLti. 
[006 9] 3. mn^co^mmm^ytm 

YlVVfVmX^foLt^vmWfil 5 n mOT**-- fef 
lTiO 8 Wi*aa?S:.i||0. 2K&%X-m. 
izttm Lfci»»5r4MWi* JB* L£ . 2 T'f^M L*y ^ 
-y«^»^?Ltt7VP 5 -t-KBSfc . «ffic7)&#^ 

io^Bkoffiiac ±is<ot i o 2 #twfc£SifcUi: 

MmS^t5Vc7)mjE^3^EpjDL, i^iCJ:^ 
TT i 0 2 Sf 57;i/S t5»ftttf l^. 

^Faan ( sem > TWKLfcte*. t i o 2 m&?& 
mji{ f i^>MiLfm±i l zim l . 3t* § *it ^ & z t tm 
mtstiti. mmz. 3mtkmmzm$tipx\ 4 5o*cr 

~> fcSHF ** SEM T-ffl^ $ ft*: . 
[0070) 4. iMSfe«^©« 

fgftfe* (£lSiR-l ) £ % 9a»t3tT-feh-hy;P: 
t -79S—)V : x^y-A- (2:1:1) 
fc«K3xi O-'mo l/Lfcj&WLfc. i<7)feS^?S 
fcSatoSlfcLT. p-C 9 H 19 -C 6 H 4 -o- (CH 2 C 
H,-0) 3 - (CH 2 ) 4 -SO 3 NaC0fi|Ji^lSX;U 
*yKf^ffc£0. 025mo \ /L<7)WiB.ktj:Z>£o 



lttofefi«^Milt* s # £>ft*: . 
[007 1] 

UtS] 

SSR -1 



COOH 

[0072] 5. Wmm%LTV4*iVV- 

ocm*) iznvx. *ffi0>&&mM*r5x.mi&. m 

- <J¥£2 5//m) S:i?ALTSfe-£;b1*\ x^-^- 
SB»Sr 1 2 OT;fcjDafcLWaS«£ffiBFUfc. 3 

fLSrffiLT, «J§?Mi:LTY7-2/Y8-l/3>79g 
= 15:35:1 (MJt> ^!&^Ji££^aitIJrtg 

$rS«c7)«B?L*^^a^*^ ^ Lxnmfflogmiz 
^*-fey-9— v&tt&mmmmtt-t. si*, lti^sy 

[0074] 6. ^^-^'-bV^-OTfemgStB^aiS 

tg'&Lfz'hWM) \mmxh*>*<r>mzm>x^ m 
mmmmt txmi owcm^ > . *mmxtz. 

o T # t" 9 i: Jfcfc ftjji&?cD V >< o*-Sr 

?>^e^ffisoifcii5S^c^L^. 3t^cl 5 0W<7) 

LTAm^^JS^S OmW/c m^^afeTt^Jt 
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LXftWfil^? h^«£Lfc. HItf>h:7-te?M® 
«»1 00Atm2) ii*ffl?L (D@#l 20nm) <VRt 

& jtrestt* .3000 m<m&v>%M3ium * tt 



[oo75) mws^sMftw 5 -t-mLz 

[0076} 

tan 



No. 


f 




(nm) 


(nm) 


(nA/pbcel) 


(nm> 




SIS 


suites 

CD**! 




1 


— 


— 


a 


120 


500 


O 


— 




2 


no 2 


m 


a 


1«!0 


50O 


0. 1 


360 




3 


no 2 






120 


50O 


0. 5 


51 0 




4 


no 2 


ri 




30 


50O 


0. 1 


510 




5 


no 2 






50 


500 


O. 3 


5 iO 




6 


Ti0 2 






300 


500 


O. 5 


510 




7 


Ti0 2 




a 


450 


500 


O. s 


510 




8 


Ti0 2 






550 


500 


0. 4 


510 




9 


Ti0 2 


* 




650 


5CK> 


O. 3 


510 




io 


710 2 




A 


120 


80 


0. 2 


510 


ItttM 


11 


Ti0 2 


~! 




120 


150 


0. 3 


510 




12 


no 2 


tT 


ft 


120 


250 


O. 4 


510 





[0077] vr&wbe&tMma&MYftiLsm 
[0078] ^mmmxur i o t vmz-o\*xw8ti£ 

nmfi>ffl69M*7*Lt:tf. ttXT^mfa (ZnO, S n 
imhtUZ. b<lz. SnO,afifSMi*«6li. 
»«jSK400nm->-800nmt!Wnaa4IKtf) 

m%h&m. n&mymm. m&mmm. m&ytm 



[0079] 

[Hi] *»^<03t5^*3ie«sai@Gfisaf*-f * - s> 
2 switt&fi?* 

4 R/ME® 

5 Bttttft 
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[HI) 




(51)Int.C1.7 mWBft FI (##) 

// C 2 5 D 11/04 HOI L 29/28 

F*-A<##> 4M118 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 
5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 
5F051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CCll CC16 EEO& 

EE16 EE18 HH04 



(19)H*ffflWHF/? (JP) 02) & flf) ^ |^ & ^ (A) OOfcfttHH&W*^ 

#^2002-353432 
(P2002 -353432A) 

(43>£t|g B ¥j£l4^12/3 6 B (2002. 12. 6) 



(51)IntCl. 7 

H0 1L 27/146 
31/04 
31/10 
lil/OO 

H 0 1 M 14/00 



mm** 



F I f-7>-r(##) 

HO 1M 14/00 P 4M118 

C2 5D 11/04 E 5F049 

HO 1L 27/14 A 5 F 0 6 1. 

31/10 A 5H0 3 2 

31/04 Z 
I* at*«<7>»14 OL C£ 20 H) ^&HK:§g< 
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(71) UK A 


00000^201 










(22XJIBJ0 


¥/£l3*f 5 n 24 B (2001 . 5. 24) 












as * 








»3i5iHlRm^ffir&>f???210#fifi «±^* 














(74)«SA 


110000109 
















«) 








«*HIOK< 



(54) mm<D^m ;mmm$£Tfz.n&m^*iytm : ?- 

[jS&^K) M«Og*'5 0-6 0 0nmT'10 
^3 1 "TftflMett^yflBeWcT* 



<D O Cf 
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nmmi ) mnu^am^s o~6 o onmtio 

1 0 0 n m£U:'C&&£V*£lk& l*imsc?>«l 

-1 k t -t h msm 1 - 4 ov>r*ijwcia8*>«ffi 
z t zmit-t&m&m 1 ~~ 5wvrti»tz§mcvm& 

1 amm 8 3 mtmm.<r>m^ 5 *>^3r < 1 & 2 m 
x^zztzumt -t&it&m 6 1 tii± 1 \zi m<om& 

im&m 1 0 ) msmLizmzimfoffiftL? 1 1 1 
iz. mismmtfttisixx^i>zb*imk-t&fflt 

[ wmm 1 1 i m^m 1 ~ 1 0 <r>\ ^tnwzimom 
mm-smmfazm^xffif&zK&itm?. 

^ymmi^tmm^mmt^m^Lxm^ti. %m 

mt-t&mtmi 1 izimnxm^. 

=?. 

[ if M 1 4 ) if im l-iow ^-rfL*Hciai8«ls 
-fe fciia«-fe y is^-rm^x-h zzbznmb 



[000 1] 

&£xfznzm^fz%m^<7)m&'ftmzmL. x r>mm 
^ffimtt\^?&i-sQi®£MMmz-&. 
7tm\ z-tzzkizx tizmm+s mmft 
tsxvztizm^tzym*. mz. ytm^mm?. 
m^zmthix<DX'^>n. js#ttSr h^y^^mm 

*<wm%mzm*h. 

[0002] 

^&*BT-£>&¥»#DRAM (Dynamic Ra 
ndom Access Memory) iOg&fcffljDl 
A-rll]^V>3^©^i>J:^4fg^-X-CSS 

HifiO^aRg-^ 0 0 nm) coKS, ^^Rg 

w^iHifc^-f x<mimm*E}&fflmwx'iimmb 
.to. i-sm?ztt?m?bm>Lo&-?-ix<?)mffi2: 

[ 0 0 0 3 ] i: £ E«c«M^ST'(i. 
fgSr-^y^ — hli'CD+MXem^ (tnm~50nm) 
tWt^^^Si: LT. 0lR{f, A.T. Wolde H.Nano 
technology, STT Netherlands Study Centre for Techn 
ology Trends, ppl46-214, 1998 T. 0. Kim^>, Aerosol 

Sci. Techn., 29, pp111-125 (1998)^ri: l,ZM?M2tlX 

fr&m^tt#im*k'X'im^zm8imt>tix^ 
$.t*mmzimx'\s%:< . ft^fl^owtk^Kr*^ 

[0004] #»«K0iSatS^tt. Si.Ge ^rh'c0# 

m i ftmnit*$>fflm&ftzi>^£xMfm®b lx^ 
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imS.telf, Nature, 3 5 3, 7 3 
7 (19 9 1) *3iZ/*ll^f J f : 4 9 2 7 7 2 1 -5§-£M 

mstfrnKZiix^z. zzx&i-sm*mim£Bi& 
tLxmmzimLtzm. m,i&mmzj:^xn^mm 
tx^imcDi- sn^mmftt u usance*** 

LtiMit. wmwEM. &mm%3£mw&0>mmtm 
mtm. sa§«wiKJSu 2001^, %t'izm&ztix 

mmmm. 64. 695(1995) izwsmmtm* 

m^htih^cr,^ mmmkLxi&w&ywkteW— 
<xit. Ej^tmz^mi.xfut^tz^^ u^mmntf 1 

**. a*. z<D®«cDMm*-i!K.7t. ^domi>zm% 
mmz-tt&mnimmxzx v>^v>. 

[0005] 

mt LXA&jwm%mi^i~sffimftt$£xfztit:m 

m?wne>tL& 1 1 fee, xmsmmmz i>~?&mmm 
tmikzwm&mzm^z z b xc c d izKb&mmm 

&Zb*WMb~th. 
[0006} 

( 1 ) BSPgP<7>Pfi# 5 0 — 6 0 0 n mXR-oW £ # 
1 0 0 nmPltXhhK^Z^LtiMmnfflllZli-t 

&3$ffab. mzfflKizft&ztiti^tmm'bzii 
•thzb *mmb^hwffi!&i-;wmw. 

mzimmz *> ^xm^titz^mt<rm^-r^ z b 
ztmb-fz ( 1 ) tz%m<7)ffim.-rsmm*. 



( 3 ) |*SB»*Z>«B?L<0Pg** 1 0 0~ 5 0 0 n mT' 
hhZb^mb-fh ( 1 ) =fc*:te (2) fciem^« 

( 4 ) Bute«moffl7L<?)^$^'2 0 0 n mtUiT'J>l> 

z bz&mb-tz, ( 1 ) - ( 3 ) c7>^-rn*>^iBm^m 

( 5 ) MIB1«gt^)«l?L^$*»'4 0 0 n m&LtXfoZ 

z b *fflgtt*rh ( 1 ) — ( 3 ) <7)^-mmzsdffi<m 

mtfLLx\. ^hmwmmmtfAxfo hzb z^mb^-h 
( 1 ) - ( 5 ) <?>^-ftH)Hzim<mmii^yffimft. 
[ooo7] (7) mesmfcvmmiitouvyj?* 
< b i>-uzmf&.Lx^hmw&m£4tmx'h&zb 
zmmb-tz ( 1 ) - ( 6 ) <n\ ^Th-Mztmcomfm. 

(8) mi&ffifai!fi#-7ATJl>$1-X'X>ZZbZm 

WLb-th ( 1 ) - ( 7 ) ^■^friztmcomfc&i'S 

( 9 ) mm i mimm.i L ^mm^mxh zzbzm 
mb-tz ( 1 ) ~ ( 8 ) w^m^tciBm^tisgtt^y 

(10) iuie#»#:^i^^-fb^^^. BHtaesfe 
±v^faxxfrhm\fii&\w&±n&mmiumxhh 
zbzimb^z < 1 ) ~ (s) <7>v>^x^iet8^ 

(id mzymftmttm£ivmz-ir£%^it-£m 
¥mmr$>hzb zmmb^-h ( 1 ) ~ ( s ) o^-m 
Mzi?m<7)ffl&&-rsffim#. 

ifiis 1 mi^t<D7m^ts^mm»xh?> z b z 
w&b-th ( 1 ) ~~ ( 8 ) ^-ttiMzM^M^mm^ 

[0008} (13) mwmimm- s 

i . ^h h b S i fcit/T^rXS i %b' £-^#>*:I£ 
*^^-i.^^T*>-5»^i:*^k-r-S. ( 1 ) ~ 
(8) WV^-m*H3fB®^|gtt^y^#:„ 

(14) Mie^^fi^feSiiS^ix-CV^Ck 

^#^k-r^. ( 1 ) ~ ( 1 3 ) w^-mmzimnmm 

(15) HuiBJMSfe*^ ox* >&m . &mmfo& 
&mxh&zbZ¥iWib-?h (14) izimomm&'f- 

(16) msmm.(Vffl?L(r> oi?'J?%<bt>2 mm 0 

^om&t.zn&znfz^mimTtf. mftmkm& 
(#%mm) m.wzm%&-&miz£o&mMBZtix 

^ZZbZimb'tZ (14) ifcli (15) tclB^iO 
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(i7) mamrMfUfi. *fesee««. it&sft 

( 1 4 ) ~ ( 1 6 ) cO^-riX^^IBK^Igtt^-y 

(is) Mies^^\ nmvt* ztzsm 
t-th ( i ) - ( 1 7 ) co^^rti^zmn^msmi-y 

[0 00 9] d9) ma^mmm^t^K 1 1 

(is) ^-rtiMzimcomma^ymm^. 

(20) flJffiSJSflea^ 

-»£«j*LTv>4C:i:£*H8fc-r4 ( 1 ) ~ ( 1 9) 

(21) mmmomfi* iz^mimn^t t i> izm 

(20) wttiftesmnmtm+smsm. 

(22) wi mw&mw . ^jsos^t* & - 

(2i) tzimvmmi-stmte. 

(23) msgmtttm^ . mummx-hz, ztz& 

®t?Z (2 2) fciEa<9»ffitt-*-y»J!ttt. 

(24) mimmtfttfti-xy-rs ^-^-yx-ht 

[ooio] (25) mi^mmm^ummmim 
izxixmmjizte&Ltzmmzt*). m^dmikv 

t>&»mzi*ttz t znmt ( 1 > ~ ( 2 4 ) <0V> 

(26) ( 1 > ~ < 2 5 ) t=IBtt«^)«fBHE^y«3S* 

(27) ( 1 ) ~ ( 2 5 ) tcBRtfJUIfitt^yflKS* 
(2 8) ( 1 ) - ( 2 5 ) fcB»«a«ffitt-fyflBi* 

(29) mmmmm&j * >im®mMm* 
hztzmtt^z (28) tzm<mv$&&=F&ti 

(30) mm *y&m&nMMi)K mmmx-h h z 
tzmmti-z (29) izm&<ttw$mm=f-&tz\$%. 

(31) ( 1 ) ~ (25) fcKtt«>»t8tt-*V»Jitt: 

fe«a«-fe > ^ y 7m={-. 

[00 11] 

imiomMcrmm} *mnz-?\,^xwmizwtw 
^mmizti^x r~j &*cr>mmznmz 

5 0~ 6 0 0 n m"CB.oSIS ^'lOOn m J2JLk"C& 



[ o o 1 2 1 t-r. *m&w&&^jfflkw<7)38m 

ifim-ThtffiUz^x ^X mm?Z . *IMH<?5«8SBtt^y » 

ti, ; ft £> <^m^*sv Hcjgs LmmizMm lx&& 
Lxx'ZKi-sffimfaX'$>r>. mmtmzte^mv&i-s 

%t'^-rtix'i>i<. BmzmtxmsmiR-t&zttf 
-f&mzit. vmnxtf^M^^nm m 

£ ->in<r>^mziotz -5 T Brffl* 4 ^ L v ^tfc i: BJr^SSr^F 

shm-* ( mmm\Lte£tP®\mmzfa*&ts ) t^-c- 
wmt&nmx'. m$(mrn&mx'$>&ffiiL%t'&& 

[0013] iffl?LODSi:(i. WfLO^DgP^x-y ^ 

H*SrSift-r & . Huie»L^n@{i: 5 O— 6 0 0 n mt 
. Dg*>* 5 0 n m£XFX'hZ> t , WLrt^c^#»f4c 

^£b%&%t'milcr>%}-&tfU-?&- s $>'?^. Z(D& 
IZ&^X. O'&IZ 1 0 0~5 0 OnmtM^'M L 
v\ S^:. Mie«Lco^$ii, lOOnmiait'W. 
1 0 0 n mJilTffcl. t . ^S$ixS4^f«iS^E 

fflkitermmmmzKh. z\<r>&x\ ntL^mzo 
fflBim?Ltoizft&zitz^{*mn?(DimmM£*. 

otl^l,^ m^t. 2 0 0~ 2 0 0 O n mfrli L- 
<. 4O0-2000nmW)ffiU>. 
[0014] buIBWLODS ( R ) tO^&SS (L) 

iOJt (L/R) vsttmktht . mmn 

cr>1ft&LUTA'<? hJtti2~2 OOT'feO. J: 0$f * 

Lv^rx'<^hjt(i2~8o-es>^. Nd. mm-zz? 

[0015] fjlB^«c^W-?> ^^$fflfLJi . SVHC 
3feiLT^S. BP*>. 2Ult«)iNIHFLfc:iit&as»»*«" 
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mm* i> j ut. mDwam^tzmL^fsm 

BtttRSSfufciaah IBP^W^Sr^BK-rSck 
A«3t J: o tcPa^fcKgS^E^J^i:'* 4 

[0016} mi!2£7ttt?>K£i5tt&. MMB&mcm 

tfDiBPanii»**tt) tefctt*. IWEi(ll?LS<0lBP»O 
iSl»iiiW<^tK0i!»A4»'l^€rlHPafsi:«r4i:, # 
^Lv%gHP${i3 0%JiLhT'S>0. i0ff*l<60% 

[0017] 1ulB^7LttOH^fc(t*$HTL<7)^H^JK 
(*fiBF»*3t l ><OiHFFU8c) fcL 4 x 1 0 8 ~5 

X10 1 '^i/cm'tl)•), Sf^L<<±2x 1 0 9 — 1 0 

PIBBk^eyf-i+'MOlEBresaSLfck L 
l>K7flil00-800nmT'l>'), JrDSfSL^tr 
■y^-ii3 0~l OOnmt^li. 
[0018} *HHJfc*3V-»T . t5IB^«aWrr*» 1 
0~$c l 0 0fy^-h;W X«offlfl.oK*Wi. «3 

V7? 7 w —fflMlzi. ^Tti lti>Xffitmz\i»l&b% 
hif. L#>U m&OtiMz. fc^Wmizfrfz-yXfflfl 

e^^swi^a^joi-j-ac: t\t. ztit><r&mz 
x-yxhmmx-hh. tcwunrnmi . 

&m{mmzfflwt& <r t x-im-tz z, t #t-# & . 

^^mm-f^mtLX. H. Masuda^ Sc 
ience, 268, 1466 (1995) Izm&Ztl 

h tiv $ -r&mcommmmm^^m^mxh o . * 

%Bgi = t«FS L<3gfflT-#&„ H. Mas u da 

f), Advanced Materials, 12, 4 

44 (2ooo> izimzti&yjT^yv&nMi-s 

smmizm^x. rju^i-^mco^-mcom^immm 
mftm-tz z t tfxz . *fMBfct>»4 u< 

[00 1 9] 0fl*.fcr. ^fflT6-32675^|g^ 



^rivta t'com&mz-jm&f utSL mmt±izv 
)VY)vmzs: t'iz x *> xmm&mmmc?>m taws* 
&-xmz±~>x. ^mcmmi^h^tmjm-ymm 
^^mthztifx-^h. z\iit><?)iTmiz£^xim2 
tiz^jm^smmfai*. *miiz&^x$:fttet tx 

ffi^£.Ii:#T'&& < , S^:. tl¥6-200378 

<^?Ltt«aiflc. 18 6 2 4 5#&#Bfcij?$ 

ftS^T'^$fLS y'j3y>5: t^iWt ^ZZlUt 

[0020} ^t^Of^^i: LTT^S^JK^flSi 

&SiJtt£*t-£fc t tic^r (H»P«S<^) ffi^tcie 

mMXmX'fmzlVz&lliiTJi'SI-te. T)U$- 

vj>mLktzmmztiiz$>iwmtLx%t>tL&. *#s 

j*msL*mMiz£ vmnLtzm. &jutT)u s-t^s 
& i i: t j: -5 t Kfi &m.0>mRjLmatz t jbpsp 
[0021} *m&m\>*&mivfflf\MW*fry3m 

"*-) . S-fL^VUn^^A. SiC, f" 

7d> onffig) ^t' ; wmizffimfry&mtmi$ 

^'jxfi/yfU7^l/- ft*)*}— 

iO !s SrTiOj, ZnO, SnO z> InSnO,, 
Nb 2 0 3 . W0 3 , CuO, CoO z% MnO Zx V 2 0 5 

; ik&$a¥m*&ittj4tm*A'3y+4 

7mW.-£-tk&mtLX. CdS, CdS, ZnS, Ga 
P. GaAs. InP, FeS 2 . PbS, Culn 
S 2 . Cu I nSe 2 &£l,zKmZtl&^h«P&-{k&m¥- 

W ;&m&£Xf¥&m&®tLX. A. M. 

Tty^h' : WW. 
[0022] #»WfcffiV^*i*19££»fle»i. #-^> 
tm*»^«iaSiiTV^T J: < , aBR«WH3&»fe»«$ 

Mb^oXoiz. ffimtb<7)&Mz±~>xmAZ3£z.t:ffi 
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wimm) ifin& l< . ^agr-fb^i o*?* l < . 

[0023} fulB^ftttfi. ^tStt^tf^WLT tvg, 

Mi&K&comzMLxmwxfacoiamnmMt. m 

L<{il 00nm~2mmT-&9. «k L<ii 5 0 
Onm-lmmm $ 4>H:#F£ t < (i 1 —5 0 Ou 
mT"$>9. &i>ft$.L<tel 0~1 OO^mt'W. m 

MmiiteJg&fci>mumtt-t&mM : fLX'fo'>xt>. & 

x-h h . Bt)ies^^J¥^ti$B?L^$ t— st 
u immii<r>m^k$. mmncmzt notices 

§£ffl* (IBCH»<Oiif«t*tf) Ji. #4L<lilmm« 
-100cm2T'|)>). iO*F^L<{ilmm2-l Oc 
m 2 J3lTT'$)S„ 

u iEiitem&£i>oi><7)xi>&\ l \ nmx-hx 
v^LpST-tiv^ m^mmmzt5^xig-^L^i>cr, 

*mfov>i>^mmt lxh. mm. wm&im (n 

(SSEtt. H^fi;3M±. jEJLffiWt. itIf£W1±&i: ) . 
ftffitt&IStt (ftfc^tt. 3fc«?i?#M. %MFm®l. % 
JEnMW). Photovoltai ctcW&^b) . € 

[0025] W&¥sttfci: tTli. 0!i.fcf . msussHt 
Sr^WftiLT. TCNQ (rh^^T S ? 
» . TTF (T"h5f-T7;^W>) s TTN (fh 



*\ -fb^SSIM. No35, pp95-103 

(19 9 8) t*<n&*tt£3mztih{b&bfcl!tf 

[0026] im?m#t LXii. y'Jay, 
•> A<7)J; 3 =3:^^f*c ; I I I -va^L^*^* ; 
^JK<7>#/HJ^-r F (^RfcTSHb^. «MM*L -fel^ 
•fb^) ; itli^Dyx^-f F^it^^rr-Mb^* 

f-^v. xx. sis. it. ^^fy« i/vpn^^ 

Wm$:'rt^tzb%<VMm®mWM^k^oAX\ BMtf- 
[0027] *R»ft1WaM.fc:»* LV>#^#:fc LT. 

*H$«7A. sis. is. is. ryf^y^^iih'xvx 

^K^k* ; ^ F 5 i ; ^? F 5 

AO^WMLJfe; W^tf^itS. SIS. 
A. -f V^'^A. ^ F 5 ^A^U ; ^ 'J 

^wm -.mimwhtih. zti^^xi*. ^fs 

T. CdS. InP. CdSe. CuInS 2 . Cul 
n S e 2 ^'iff{c»i Mfteyimfot LTli. Ji« 

f±. F-7-$n^nSS>.|»V>{4pScOM H B B ttS i . ^ 

[0028] B?flB^«aS[^0-^S8&fc LT(i. fWE 
tV)V-y)Vm<7)W£s T7*jHK&. (19 98 

* ) . *mmmw,&cr> ^/^—y^mizx^nm^-r- 
< yy&ffij (199 5^) ^{cfBKoy^-y;p^. 

&&kiMxmmmj . *tos>, ^35^, ^9 

-t. 1012^10181(199 6*£) iZMffitcoyfr 
-Vjum&ftt LV\ 4^. D e g u s s att&m&L 

tz^tmzwz7i<.m&*¥xmigj)tt*-ftMiz x k> wtfm*& 

[0029] wilB^fiWaa^^-fbf-^^c^^. BU 
EV^-y/Pife. y^-V;i«. la-fb^olSTk^ig+T' 

O mit^fy W&bfcm%ffi j K*fc!£ftJiR (19 9 
7^> tclB^®[®^±>J:yjg^^fflv^^i:i>T'# 

•*y- 7^'J^y-t7S^ • Vtxf^-, ^8 
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0^,^12-f-. 3157-31 711 (1997*) 

•7f U7^X, ^10t, 359^-. 24 19—2 4 2 
5HC£tt<0*ftt»*U^. A. T. Wol 
de I, Nanotechnology, STT 
Netherlands Study Centre 
f o r Te c h n o 1 o g y Trends, ppl 
46-214, 1998, T. O. Kim£>, 
Aerosol Sci. Techn. , 29, p 
plll-125 (1998) fctelt«¥3*flc£-£ 

[0030] ttwcm^&m*#ffltti&X'vw& 

ffikH3iSfl¥KRILT«. ffflitf. »ffl#=IS*. r fe 

XJMaHjratasiefcj&ffij swicwaiRg (200 
— ykx^^-fesg : 7^0 i/T— yax if&m 7 7 vis 

T-ymmft. Ruh'tTUi^Ugffc. ?oo7^Hr 
^triMM**? * yyKSWt: ; 5rk*a*W4>*U>. 
>"fiStt. 0Hi.tf#ga¥ ll-35836f, 1 
1-1 5 83 9 5-^. 1-1 63378f, ft 

BPP 1 1-21473 0-*5\ IfgiPr- 1 1-214731 
fc<fcl/WN#lt8 9 24 lit, H9U 

^S^acov^tli, y.7 • ia • yv-v— (F. 
H.Hamer) M ^fntO'J7? • ays^yX-i/ 
T—yy4X- TyY ■ DW^-f H • ayj^yX 
(Heterocyclic Compounds-Cyani ne Dyes and Related 
Compounds) j „ S/ 3 y ■ *7 4 f — ■ T^h* • ^fyX (J 
ohn Wiley & Sons) — i — 3 — ^. oyf'y, 19 
6 4¥ : PJ ; T— - IA • X9— -7— (D.M. Stunner) W 

htyfX jy - 7Vv7 ■ tr$XhV- 

( Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j „ ®18t, |gl4fiL H4 8 2 
— 5 1 5H. S'a y • U— • TyY • TryX (John 
Wiley & Sons) th- — J.— 3 — ^. D > F >\ 197 
7*T)J ; r D7 X • ^iXb'J- • *y • • r? 

yA'^VX (Rodd's Chemistry of Carbon Compound 
s) j 2nd. Ed. vol. IV. part B, 1 
9 7 7TI. mi 5*. S3 6 9-4 2 2I, x;U-fet.'T 
• t-flW-^'J"/? • #>v\--- - (Else 
vier Science Publishing Company Inc. ) ibT'L — jl 
-3-^ :385B*iWSl. 0 7 7. 6 1 1fn«f;l 
rainskii Khimicheskii Zhurnal. ^4 0t, ^3t\ 



2 5 3—2 5 81 ; Dyes andPigments. SI 2 1^. 2 2 

7-2 3 4i ; &£vznb<vxmz3\mztiti$Mtz 

Kt'lzmmZtlX^Z. 

[0031] Mf2ii.'Sfe5g^4'T'i>. mzmmzmtiz 

*HWit4 9 2 7 7 2 1 1*14 6 84 5 3 7-9. I§I5 
084365^ [515 3 5.0 6 4 4^-. (BJ546305 
7#. |S]5 5 2 5 4 4 0^<O#fJMMK #HB¥7 - 2 4 
9 7 90-^. 0-50451 2^ HW«Fff9 

8/5 0 3 9 3#^#4^fciea3*lSlittfe*J&«P 

[0032] flBHfcftffitt <$HKJ6K) **SV*:J*$rS 
i k & . MIBMfr<om£*feMffl?L 

-^>i^-»<hrk$r<. lt, 
[0033] ^mx-ii. mm&mt hc. mmm® 

ffltfUffc. ?Stti«^Jf^ttJB»3:k') tc8S&iiU H^ft-f 
Sikj&iT&S. ZtiL>0Mk&mt LXit. mx.ii. Wt 

imjm.^mtTh lx.*s ywm. ry v 
yywm. t7h^yyiift, ttnyywm. 

TC NE, TCNQ, 7/l-y7y//U- ^rk'^^T 

m &*-)vm£ k* -, -^jatt u =fv— *j wj v 

Xf-l^V. #U*— 4f»J ( TtV^frisV^+T 
y) . ,-KUT-U>. ^'J7-fefl/y, ^'Jf^7iy 

SPV* % T;WfyW?Ui'9>. sKU (p-7x-U» 
g|*«£. ( P -7i^yh'zi/y) 1^*. 

fit*. DNA. RNA. tfiH. ^WH. ^SS« 

t^fy, rbw. vmmu 

BtiZttTftt' ; **^tf 4>tt&. 

[0034] *mi<nmim.-t-sffimwtz&^x. ne 
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izmx-tz^mk lxh. mm^mmm^F^fimiz 
me&mzmtu mftwzmmLxtmimzmA-t 

mmtanmizx ->x<mztitzT)v$=-*7J±wfrk% 

mzmwmtm&wftL. *co&. t^s-^asss 
i$£ l . mmmtfwmta Lx^^m^i^mz^mtm. 

&mz w&m*#m&&mm*mft Lmfiwz^mft 

VX'mm^imm^cD^fcZ'fT 0 Jr&mz 
[00351 *BFLfc:p«jfiS*ife4 s atf«»«S[^afctife* 

J; SH^frC&oTfc. -fkWfcHanB^ 

m-&mMzm-&m%.itx$>~?xi>. a>&a»t*>«i?L 
ftizivmm&t tzmvm 1 1 < ^aw©*^^ 

m) t wwtig LKffimt-f&ztizz^xfr^x 

»^SiHiWHWW- SSfitW-r i klzl-o X%bix 

trtfi$*iTt>j:v\ ^im®.=?izMfm®£ML. 

xvzn&mmmcDijmznixi*. wmnEmm. 6 
mrnmsuumnmcvmztmm. im&^&m. 200 
1^ fc»»$*vovc *mnzi>mmx'Z&. 
[0037] **fM»ti^ii. H>riaaifL<7)rtsetcfcv^ 



fz „ mm*mfoffi.%L z FtfMiLcr>ftmz& v %r mm trnzm 
fz. msmwfrm. m%m%mm®&±. mtizkiz 

*SIW£»S $ tiMH L?zV$r?t: m&LX^Z>Zki)W 

mumzmx-t &zkx\ mfiftmzt, t nn e^tt 

[0038] ^*W»ft?-t«iaife«*»*S-fr&i k 
S: I) ^rjifc^v {41®^ § iv$r % A 

swtii, 2mcr>jmzm^hc\kti i x'*&. ion 

kLxn. &m<vmmwz. ^tsK»Lt:¥mmm. 
sf^jsiR^imwwaa^s- rta-r *«i?Ltc«sjirr 

^3-/l^a (^^y-;K x^y— ;K t -7"^y- 
U 7*0 b-^-n h U ;K 3 - ^ h ^7'D t:*— h U 

- is* f-t^)VJxT $ H . N , N - is* f-;PT-fe ^ 5 K 
^) „ N-^en'iHX 1. 3 f-;P-f§y 
/'Jy/y, 3-^fWWJyVy, i^f;H 
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s^K^l/y. ^grofuyf) , thy 
i(T-fehy, 2-7'?y>\ i/?D^t/y|) . 

[0039] *%>wcDmmtfii-smm.fa£ , mmm 

%&mmx'htnx. t^xozmmx-h^xiiXw m 
m\ mmfmm&fArfiRfrX'h h . m^t 
imzvx. ^imm"frt>%&mizrmzitxm& 
•t&ztwx'Zh. ttc. mnmtmmtfmim&x'h 

iz, MRWzmmnffimmttmcvsjmmx'h&mmifc 

miz£ ^x^fomiTfr^%hmiz&^&immmm 
ZBf&.-t&ztizx^xm^-t&ztbX'Zh. 
[0040} #iiBmcf m^m%mfmimmc7)i$mm 
ttxii. ®4*ymmtmt lx. mimjffln-j * 

+ 

Ry 1 Ry 3 



(Y-a) 



<Y-b) 



CO 0 4 3] mfie-«^ (Y-a) »K Qy 1 HWMM 
?t*lz5£fzlZ6mm<r)3rmm*1-*>ZBf8.Lnz> 

TV-)\mx'h&cr>-hm&L<. **yy-)\sm. +t 
y->m£Mn ^yv-)vmx'$>z>wi l 

^^v-jumttz^ zyY-tmx'hhwm 
tc#iU\ QyHzx'om^ti^emmn. try^* 
>m. t'J^yyf, \Z5 : J>mittiiZ 

h VT : Jvmx'hhcr)tfm± l< , ty *jymnt>h0> 

t 0 0 4 4 ] HUiS-^ (Y-b) cK AyMSS^J!! 

[0045] miie-JR^ (Y-a) , (Y-b)tJilX 
(Y-c) 4>ORyi~Ry6|i^-ix-fii?fc6;tca^i7t 



mtm. zm^&zt i>-c#&. ^^4>«, m^-c^ffl 

[0041] WT. *fHBfcr*9Mnni*«?iniBM«S<o 

( i ) mmmmmm 

^mizmm^m^msmmmmt ixi±. man. w 

095/1 84 5 6^fg. fif8-2 5 9 54 3f 
^fg. mm-ft^. 5^, 11 9231 (199 

z t wx-% h\ fttL<m^z>c\tcr>T£& mmm 1 t, 

Xlt. TIE-** (Y-a) . (Y-b) (Y- 
[004 2] 



RyV^Ry 2 



(Y-c) 

4 . tt:M«-r'3!> 4MS«f* T *> . 4 fc8fe!Ctr* 

;i^«^) » ifi*^4jH«4fcJjHlsaSI^T^~/i^ (» 
£ L < {i^fSJ^-m 2-24. 11M«-CS) ^> T *>^«« 

L. J;WJl<liMg : ^2~l Q<7)T)V*)Vm£ 
tz\imMW-.=m2— 1 8c7)T^^^l^-C'3> 0 . 
4L<{i*«J^^2~6c7)T^^*T-S>l>. 
— &5t(Y-b) 4><^Ry 1 ~Ry 4 ^a*>2oJiLhA^2 

v ^t=ass l x a y i £-£tr# jfmmzm&L lx t i 

<. — feS (Y-c ) 4><7>Ry 1 ~Ry 6 ^d^»2oUUi 

[0046] Me-ffi^ (Y-a) . (Y-b)t5£XS 
(Y-c) ^OQy^itfRy^RyeiiS&Si^f 
LTV»Tti<. »4 Lv^S^a^Mi: LTti. Any 
>^ (F.C1, Br, 1^) , yT/S, TlVu* 
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;t^f>-*30 . *X*x;l^ ( >-'xf-/W*.X*x;l^ 

S^) „ inVrt^iVSk (N, N-^y^-zM^i-A^ 
^sifo . Tfv^ivm (y^a. x^-;ps. roe^ 

( 7 x -jum, jvmm > . ( t° y 

(t'x;t^ N i-rD^-;Hf) ^3&Wffeii&. 
[0047] BUf£-M^ (Y-a) . <Y-b)*jfctt 



(Y-c) {zX 0^$ix-&-fk-^l«i. Qy'^liRy 1 
[00481 £*L&0*liHgtt, SliTfiffl LT t> . 2 

(i. J\Udr>im^^y (Cl\ B r , NS 
C-. BF,-, P.F 6 -,C10 4 ", (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 SO z ) 2 N-; CF3SO3-, CF 3 
COO\ Ph,B\ (CF 3 S0 2 ) 3 C-^##*U^ 
0IJi: LT^f 4>*U (CF 3 S0 2 ) 2 N-*/S«BF 4 -T 
fc&OtfJ; r>#* L i I ^rfc'fl&coa^SlI 

[0049] *H»!Ht=#i L<fflV^*iSj81l«^)Rflc 
0l££lTlc¥H'&:iP. *«WI4JaTOftfls«tc J: o 

[0050] 
[-fL2] 



1 ) )0 2 
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(Yl) 



(Y2> 



(V3) 



(Y4) 



(Y5> 



(VB> 



N+ 
I 

CeH 17 (n) 



Or 



N+ 

I 

C„H 9 (n) 



I 



ChfeCN 
X" 



I 

C 4 H B (n) 



GT 

C 4 H 9 (n> 



H3C 



CH 5 



Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF3) 2 
yi^ X=PF e 

Y2-1 X-I 
Y2-2 X=BF 4 
Y2-3 X-N(£0 2 CF3) 2 
Y2 4 X=CF 3 COO 
Y2-5 X=SCN 
Y2t3 X=CF*SOj 

Y3-1 X=l 

ryi x=bf 4 

Y3-3 X=N{S02CFs) 2 



Y4-1 X=* 

Y4-2 X=BF< 

Y4-3 X^SOsCF^ 



Y5-1 X=l 

Y5-2 X=BF 4 

YM X^NfSOjCFab 

YB-1 X-l 

Y6-2 X=BF 4 

Y5-3 X=N(SD 2 CFa) 2 

Yb-4 X=Br 

YS-5 X=CF 3 COO 

Y6-6 X-SCN 

Y6-7 X=CF 3 SO a 



[0051] 



[ft 3) 
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07) 



MeSJj- CH^ N ^ N "^CHjCHsO^- C^,' 



(V8) 



(Y10) 



c 



(CHzCHaOfeCHaCHs 
/ 
N 

N > 
\ 



c 



c 



/ 
N 

^CHzOCH^HaOCHa y - 
N + 

\ 

(CH 2 C , y>) 2 C^ 

{CHjCUiO^CHa 
/ 
N 

> 

\ 

(CHjCHjOJsCHj 



YM x~> 
Y7-2 X=BF 4 
Y7*3 X=N(S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

YB-1 X=l 
YB-2 X=BF 4 
YB-3 X=W(S0 2 CF 3 ) 2 
Yd-4 X=PF 3 
YB-5 X-GF3COO 
YB-6 X=SCN 
YB-? X^CFsSQa 



Y9-1 X=l 

YB-2 X=BF 4 

Y9-3 X=N(30 2 CF 3 ) 2 

X-sCF 3 COO 
Y9-5 X^SCN 
Y9-6 X=Ci r 3 S03 

yi<m x»j 

Y1(^2 X=BF 4 

Y10-3 X=N(S0 2 CF3) 2 



Y11-1 X=l 

Y11-2 X=BF 4 

Y11-3 X^N(S0 2 CF 3 ), 



[0052} 
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(Y12) „_ 

, Y12-1 X-*l 



(Y13> 



n 



Y13-1 X-^l 

Y13-2 X=BF 4 

Y13^3 X-N(S0 2 CF3)2 



(Y14> 



a 



C*H 13 (n) X 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14 3 X^NOO^CFah 



(Y15> 



/== X" 



x- 



Y15-1 X=l 
CK , Y15-2 X=BF< 

Y15-3 X=N(S0 2 CF 3 ) 2 



(Y16) 



— v* X 

CH3 



Yie-1 x=f 

YI6-2 X=BF 4 

Y16 3 X=N(SOjCF 3 >2 



[0053] 



[-ft 5] 
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H,CHjC-N— CH<»<i.) x" 

H^C-N— (CH 2 CHaO> 2 CH 3 x - 
W> (C^CHaOhCHg 



(Y20) 



021) 



H3C CUHrfn) 



Y17-1 

Y17-2 X=BF< 

Y17-3 X^N{S0 2 CF3>2 

Y17-4 X=PF ft 

Y1B-1 X=J 

Y18-2 X=3F 4 

Y1M X=N(SO ? CF 3 )2 



Y19-1 X=l 
Y19-2 X=BF 4 
Y1&-3 X=N(S0 2 CF3)2 
Y1B-4 X^CF^COO 
Y19^5 X-=SCN 
Y19-6 X=CF a SCb 

Y20-1 X-l 

Y20-2 X=BF 4 

Y20-3 X=N(S0 2 CF 3 )2 



Y2V1 X-l 

Y21 2 X=BF 4 

Y21-3 X=N(S0 2 CF 3 ) 3 



(V22) 



[00 54] 



hfeC C<H B <n> 



Y22-1 X=! 

Y22-2 X=BF< 

Y22-3 X=N(S0 2 Cr 3 >2 
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(Y23) 



HgC-P— C,H B (n) 
C,H e (n) 



CY24) 



<Y25) 



T23-1 X«l 

^23-2 X-BF 4 

Y23-3 X=N($0 2 Cr r 3>2 



V24 1 X=l 

X=BF 4 
Y24-3 X=M{S0 2 CF3) 2 



{CH 2 CH 2 0) 2 CH 2 CH3 



0 



(CHzCHjOhOCH^CHa 



(Y26) 



Me 



X. 



Et 



N N 
I I 
Me Me 



Y25-1 X=! 
Y25-2 X =Bl% 

X=N(S0 2 CFa) 2 



Y26-1 X=* 

Y2S-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



(V27> 
FfeC 



XX 



N CHzCHaOCHjCJi.j-N V N 



Y27-1 X=t 

Y27-2 X=N(S0 2 Ci : 3} 2 
Y27-3 X=BF< 
Y27-4 X=CF 3 COO 
Y27-S X=SCN 
Y27-6 X=CF 3 S0 3 



[00 5 5} 




[0056] mmfmwMntez. mmzm^%\w 

tLt#3 *75iliST'£> & ^t* s ifi L< . 7 0 %KLtTS> 

mmm^mzM lxo. 1-20 nm%x-h h <nt>m 

£L<. 0. 5~5»»%T£>&<9#J: OJtflfcU^ 

[oo57] (2)mm 



Ut71 

x - Y28-1 X=l 
Y28-2 X=BF„ 
Y28-3 X=N(S0 2 CFa) 2 



x - Y29-1 X-l 

Y29-2 X=BF 4 

Y29-3 X=N(SO a CF3) 2 

tm 4 Lv>. HufBffiSKJi 1 2 i: a'jflSHWll^W 
<3«>rt3fcfcLTttLi I, Nal, KI, Csl, C 

V'JWa-^ K&t'4;&T>*-^Att-£%?>3'7 
ggig&t') . Br 2 tJMLfe<0ffl*lHr£ (JMfclftfcl, 
TliLi Br, NaBr. KBr s CsBr. CaBr 
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n^-'yfei, b r-'Odfy'>'-;Tyy;5:i:'£ffl^^.g,,I^;# 
-e#.S>. ClO^T-^ l 2 t. Li IWJy^->A3- 

[0058] mmmmnim o -?-mn. *j )vymi 
wjmm-mizxwMt (®mt) zitx&m-t&z 

Polymer Electrolyte Revi 
ews - lt5£XS2 " (J. R. MacCal lumt 
C.A. Vincent OgM. ELSEVIER 
APPLIED SC I ENCE ) tlB«S$tt^b^ 

;K 'J 7 •/ ft b'^ u T-'y £*f £ L < mm-?& Z t tfX' 

Chem Soc. Japan, I nd. Chem.Sec. , 46,779(1943), 
J. Am. Chera. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Commun., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 1996. 885, J. C 
hm. Soc, Chem. Commun., 1997, 545 CteSt^iVCV* £ 

[0059] ( 4 ) jEimmmm 
*m>mz}o^x. mzmffimmm?>mitLx. ^mt 

zmm-t&zttfx'zz,. 
( a > ^mnmmmm 

*%mzmm^mttmmMmt¥At ltj2. n. 

N' -S/7Xr;;P-N, N' -b'X (4 -X h^is? x. 

- ( 1 . 1 ' -t'7i-/H -4,4' -y'7i 
> (J.Hagen et al. .Synthetic Metal 89(1997)215-22 
0) ,2,2', 7, 7' -y-hy^X (N, N-i?- 
P-^ Ky7i-^7$y) 9, 9' -^euh'7^ 

(Nature. Vol. 395, 8 Oct. 1998,p583-585fc itf 
WO97/106 1 7). 1 , 1-b'X <4 - (i^'-p 
-hViUTz.;) 7i-;H v^o^-9->c03^# 

mr s v^l- •/ h zmn vtz^mm^r s xtut?^ ( n 

1E59-1 9 4 3 9 3^fS) , 4, 4, - b'X 
[ (N- 1-^7^) -N-7x-/P7i/]h'7x 

r^-crassa.* 2®m±c7)3Mr s y^^2fflm_h 

^5-234681^). h'J7cc^;K>'b*> 



>(XWffiim4, 92 3, 7 7 4f, W4-30 
8688^fS) . N. N' -y7X-/l/-N. N' - 
t'X (3^f;1^7x-^)- (1, 1' -t'7x- 
)V ) - 4 , 4 ' - i>T 5 ^O^&^'T S V ( ttBRSr 
frSS4 , 764, 625f) . a. a. a' , a' — f 
h^tj-lV-a, a' -b'.X (4-i^'-p- r-'J;PTS 
y7x-/P) -p-^r^l^V (!f#^F3-2 69 084 
^fS) , p-^x-PV^'TS^ilfl^ 
LTAttW^*^ hi) 7 x ^;UT 5 >f^ft ( #H 
^4-129271 #4«B) . t'ls-tumiz^WM^T 
5 y-a^iafflM^L/c-fk-^l (!^F4 - 1 7 5 3 9 
. xf-^>»T'3^SSeT5>J--'yh^ 
Lfc^SSS^'T S > ( #RPP 4-264 189^ 

- 2 9 0 8 5 1-9&4R) , ^y^7x^;Hk^ 
^4-3 64 1 5 3-^8) . 7^l/ylT3«7 
S^fciMSUifc*) («ffiPF5-2 54 7 3-f^f8) . 
MJT5Wfc£» («f^F5-2 3 94 5 5-f-^fg) . 

j/ t . ij ^ r syt'7x-;K !RfR!T 5-3206 
34^|g) . N, N, N-h'j7x^7Sy» 
mffl¥6- 197 2^18) . 7xy^if^'y^jt^ 
ft45ffRj/*7Sy (»7-138 5 6 2^) . 
>?T 5 y 7xz/i,7xty h y S/>|^^ - 
2 5 2 4 7 4 ^f8 ) *tC*$*l.S^#Ser 5 >H£# 

[0060] 4Jt. -smmMmmit lx\±. « 

^^Pf-^^x^tJitXa. co-=J^is)V-a-X7 
f/W7x> (Adv. Mater. 1997,9,N0.7,p557) „ 
^Y ; ri')VY : T>'^3;~7 3.V (Angew. Chem. Int. E 
d. Engl. 1995, 34, No. 3, p303-307 ) . 2. 8-^^r 
islVTyX"? [2. 3-b:6, 7-b' ] yf^7x 
y ( JACS, Vol 120, NO. 4, 1998. P664-672 ) U 3*^- 

>j-yx>-fk-^). !K'JtC-/l/ (K. Murakoshi et a 
l..;Chem. Lett. 1997, p471) s Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3, 4 (N 
ALWA# WILEYtiJjiS) lcett3*lTVt*2|CU T^V > 

ioXlfZcrymmifc. #0 (p-7x-i/y) isXxfZO 

[ 0 0 6 1 ] IE?L (*-/!-) MM««^{iNature,Vol.3 
95 , 8 Oct . 1998 , p583-585£I 2© $ tlX V ^ h J: 0 lz H - 
ys-vh^^^n^hn— ;W |>7ti6lc. M»X (4- 
7'ot7x^iH T5— I >AMt;no7>'f ; c*- 

Jf^ffill) £fird*:#>fc:Li [ (CF 3 S0 2 ) 2 N] <7) 
£o%m*muLXl>£\,\ 
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[00 6 2} ( b ) immMsmm 
pmmmz&te&mwy f** y rts. 2 e v^ll 

T*4£i:jW8F£L<. $Mc2. 5 e VJiLLT* & -I 

4. 5eVJ2Lh5. 5 e VJ2tTT*>*£ t t)W£ L< , 
££>K4. 7eVtLh.5. 3eVOTT*$)5;i:>!) 5 ffi 

tsik-&Wmfct LTtiC uI.CuSCN, Culn 
Se 2l Cu (In, Ga)Se 2 , CuGaSe 2 , C 
u 2 C\ CuS, CuGaS 2 . Cu I n S 2 . CuAl 
Se 2 3rfc"#W <h>tlh. ^O+T'tCu I&il/Cu 
SCN*^L<, Cu l#fitJfiLv\ IB£-£tMfc 

GaP, NiO, CoO, FeO, Bi 2 0 3 . 
Mo0 2 . Cr 2 0 3 gs£3Stf 4,1 ifc, * 

$.L\,^—)WWl!g.tel . OxlO-'-l. OxiO 4 
cmW- sect*!). $t?t,Zl&tL<lil . Ox 
1 0" 3 -~ 1 .0X1 0 3 cmVV • s e cZ'h&. § 

*»BJJ*>TO8«W1<0#* LV^f|^« 1.0X1 
0- 8 -l. OX 1 0 ! S/craff,0. L< 
141. 0xl0- 6 -10S/cmtW. 
[ 0 O 6 3 J *|ftWMfc3B?-tt. *fffi8<^»IBtt^y« 

ti&\,\ *w*mytm=f-<7)-%wm t lxu. warn 

ftzmmztiz z t izz^xmLLtzn^imtfLt tx 

coo64] *%>w<7)itm?cr>i&it L^mtmmt lx 
sm&mt Lxmm&ftsmttm. «i^hn_ 

ruj-k x — is-t v*r— & if <7>B«-fe >->->- 

%t'mrn-tyv-<7>i^tLxmm-t&zti>*jm 
x-hh. 

[0065] 

[ mm i vxnzmmwzmf ^ ^ ^ ^ jy^w 



^3^fi%-^-tf«jg*^tC. «I9 9. 9 9%<?)77P 

S2cm!) ztf-mm. ptrnmrnzttrnt lt?ssu 
w&6 0 'cx-ftmm tmmt uo. 5 aco^m^* 4 

[0066] mL>tlfzMMT>U$-'JJ±mm$:0. 3 m 

o 1 / l <Di&m*i$m izmmt. m&i 5-cx-2 5v^> 
mzn-oK* uLtcDXoizLx. rji'*—'>j±mm<?m 

mi,zm^7 3 O n m«7;l/ 5 
L/C. j£££S?£tttt (SEM)tJ: O^M^ffi^M 
^L/ti:^^. ftKfEHfcU:. f%0Dg*>'12 0nm 
<OH&crMU&W. *'C*mm2 0 0 n nOWHTi 

SifcsWlST^fc. ^cO^Wcfcft^l9D^{43 3% 

xh^tz. tti. mmmmtffmizMLxmm^mi 
mzmmLfzmzk. mssmnm^^t zMfumzim 

9 0 0 nmX'fo&Ztftiyh^tz. £tz. VM^.W (fi 

3 ( PgOtfe^RI) iz J: . «W%ni*!3 0 
nm~6 5 0 nmcOKHT'^-S-T/PS-^AS^Sr^ 
^L/c„ 600nmi X'liimm ng^i^^WL^lB 
M^^ixfc^ 6 0 0 nm^iiSWLOgtii, Ml 

[0067] 2 . mo^$^PShmffia^c7>f^ 

Jt. mMmm^thztizj:*). itomizAzmfflL 

^fi^®*>'«B?LOffigP*^ 2 0 0 nmi« 
^L. IfflTLcoS^W^^JiSO Onmt^r^^. Cl o 

lx. mn&w&mttmtffmtLxjfcmztitzTx 

JPt LKlZm&Zit&ZtlZj:*). fflfL^^80n 

m~7 0 0 nm«>«H-&;tfcgSE£fl®Lfc. 

$ 2r^x i. £ i: i T ^TLST^ 5 ^JB^feft^W 



[00 6 8] VMZ. Lagmuir-Blodgett 

oy^^mt^mm^A-orcym^m^x. £tb£ i 

5trcx - y i->?*>im U x 7 f yfvzis&mmth z\ 

ohm/cm 2 <7)^-fLxX^B3^|||^ ()?£ l ;um) T' 
jH$>$rSaai 0/xm<ft'Mg& (b'?-tr;P) 100 
jit m0^m"C-iJC7a»!»LT«lRS*L & t^-fe^i^ 
fc. #t?*^fc*S^t2B£-fr4?n At 
Sifil 0,um<OlBi|t;;£-7T«J&£ix&TW/N-:?-^ 

(jE^T®. 1 x 1 cm) ^fflSLfc. i 
[0069] 3 . HBTL^^^^SS^^* 

iTi Oi^o^apfwsta^*. m&o. 2«*%t-m* 

Jf^oy^-t- (0. 3mm) ££X/C*tAS 
i^O^rat'. ±IBtf>Ti 0 2 #»»S:»fcUfc 
ft. T;PS^3d#ti«if|ffi, e&*HBH£:IE«i: L/C 

Mmsratc 5 vo«je^ 3 #13300 l . msmmiz x 

XTi 0 2 fi?£T^5^£8fl5fc:**Lfc. t£SeM« 
^Pail ( SEM ) TfBfcLfclSJR. T i 0 2 fiH&^# 

IZZtitz. ^FfrS^^m^FT. 4 5 0Tre 

[0070] 4. mm&m(?)®.m 

***«8fc:7 5 0nm*T«yR*»t». 

t-y^y-^ : (2:1:1) iOvg-^^ 

tsi3xi o-'mo l /uzmmvtz. zo&mmm. 

tZf&tSSfnt LT. p-C 3 H 19 -C 6 H 4 -o- (CH 2 C 
H 2 -0) 3 - (CH 2 ) 4 -S0 3 N aC0mis£7)W^X;U 
0. 025mo l/LV>mmt%Z>J:o 

izmm Lx&mwmmommzmw tti . mz. 3xw 
mLtzT i o^mmtt^Liz&i®m&m. 
i.i&m.mm&mmmtzmmLx , j§arF4oxrc 
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[007 1] 

[-fts] 




COOH 



[007 2] 5. %M$8&mT]/J-tyy— 
-b >-+)--) 

Ocm*) fc**LT, ^SMf*7Xi«J, us 
E*tt<0^ U xf- u > 7 4 ^AMc7)7 U-Al^^-t 
- (ff$2 5xxm) X^— t- 
1 2 0*Cfc;W»tffl£«£JE*LJfc. S^tc-fe^ 
^x-y^gfS^i^v^Bgg^MT'v-^L/i. *mcr> 

m&Lcozi-i—mzfo tyfr \i^>m^tzn^mm<nm 

JLSrilLT. mmt LXY7 - 2/Y8- 1/3^31 
= 15:35: 1 (Mitt) <^j£*>&j£&g&&Rtfi 

[oo73]ii^ im Ltzi/cmammm^ y - 

[0074] 6. -^y-y-fe y-9—<?»taisas^oM^ 
&mmm*mfa; >mmmm iz^ ^ n.?z *>vm 
m ( &mmmmm<ftmztiKMft<om%itmm)iz 

f®mmt U»10*I/cm2) . *^T1i. b-^ 

&&&4^<&m&F£.tmLt:. ytmz 1 5 owto 
^yyyyyim^x. ±Ml^ ^-^y^—izM 
l. ^mwwr-ynmmmmfrhtfjxi&ffrim 

LXAm%3m&8 0 mW/c m^tfOfife^^H^ 
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LXftnm.^? hH>£MMLtz. m<7)tV-fe/U (W 
m&)l OOumi) temil 2 0nm) CD§!lt 

milnm^ 2 0nm<5Di§^{;i3x 1 0 9 {i/cm* 



[00751 Mfor)U&bm%&%Tl'&T)l<$1-mz.* 
[0 07 6} 

[f!ll] 



No. 






among 

(nm) 


(nm) 


(nA/pbcel) 


(nm) 




his 




1 


— 


— 




120 


50O 


0 


— 




2 


no 2 


Hi 


a 


ISO 


500 


O. 1 


380 




3 


no 2 


m 


a 


ISO 


50O 


0. 5 


510 




4 


no 2 






30 


50O 


O. 1 


510 




5 


no 2 






60 


500 


O. 3 


5i0 




6 


Ti0 2 


ri 


a 


300 


500 


O. 6 


51 0 


*nm 


7 


Ti0 2 


# 


a 


450 


500 


O. 6 


510 


*§tm 


8 


Ti0 2 






550 


500 


O. 4 


510 


*§tw 


9 


Ti0 2 


?f 




650 


500 


O. 3 


510 




10 


TO 2 


rl 


a 


120 


80 


O. 2 


t 510 




11 


T#C 2 




a 


120 


150 


0. 3 


510 




12 


-no 2 




a 


120 


250 


O. 4 


510 





[0077] v?*M>^ymwi!£miz^-ftii>¥m 
wmmmc?mm { nt%&T s-vwszx'$>^ti. %m 
mmimmt lxim^^k ^.rnrnmr i o 2 

cn?kX'teWffim%.t LXmA/ cm*cr>*-<r-X'fo 

<o. n^m^mx'itmzmztix^&ztz^. 
mmm znx^%\. ^mmz-y\ ^x h mmizmfe Ltzt 
t\h, mmmzto^xytm^mm^ti. mk^mzw 

^titz, 

[0078] *mmmx'i$T i Oi^tz^xmrnyt 

mm.m\mv>M*^Ltzi}K ^^mW (ZnO. Sn 

o l tc}£) nmn?zm\.vzmmx'mm%ftwsim%: 

WiMMMA 0 0 n m~8 0 0 n mt l ZfrtfXm%Z>%> < O 

mMvmm&mz m ^ ^x . -^wt^m^ o tsatam mx 
mmftmszzwoiz^-ztwx'Ztz. hj*>. mmm^ 

Mn3m®izfrtz-oxm%&-ftftmmz ^mm^mz: 
m^x. #7-*>i'y7 , m?zim*imx'fo&c\ttf 



[0079] 

m-hz\ttfx%z>. ttz. *&wiz£tn$. %w$m 
m<r>^m a s- m®mzmmm%m&& -t s x 

IWiMcffiV* & -I TC C Dizith SffiWflET H -b 

[0i] *3ie^saffli««*-f ^ 

■fe >v-izmm Ltz-mtmico^^mmmmmx'h h . 
[w^i^] 

2 #«1S^i^Ji 

5 laaws 
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F*--M##) 4M118 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 
5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 
5F051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032AA06 AS16 CC11 CC16 EE08 

EE16 EE18 HH04 



